Yeast artificial chromosomes (YACs) High molecular weight yeast DNA was isolated by using the sucrose gradient method (1). DNA was partially digested with Sau3A by serial dilution (5) and fragments ranging from 15 to 20 kb were isolated from a 0.5% agarose gel by electrolution. Ligation products were packaged by using Gigapack II Plus Gold (Stratagene). Phage clones were plated at low density (1000 plaques/150 mm plate) and filters were prepared and hybridized as described (5). To ensure a five-fold representation of YAC DNA, 6,000 plaques were plated. Duplicate filters were screened with total human genomic DNA as probe. The resulting 55 human positive phage were arrayed in a numbered grid and replica-plated for further analysis.
. In the past, a variety of strategies and techniques have been used to construct a contig map of YAC subclones; these have included the use of species-specific repetitive DNA to perform hybridization-based sequence fingerprint analyses (2) and the use of subclone-specific vector-Alu PCR products (3) and RNA end-clone fragments (4) High molecular weight yeast DNA was isolated by using the sucrose gradient method (1) . DNA was partially digested with Sau3A by serial dilution (5) and fragments ranging from 15 to 20 kb were isolated from a 0.5% agarose gel by electrolution. Ligation products were packaged by using Gigapack II Plus Gold (Stratagene). Phage clones were plated at low density (1000 plaques/150 mm plate) and filters were prepared and hybridized as described (5) . To ensure a five-fold representation of YAC DNA, 6,000 plaques were plated. Duplicate filters were screened with total human genomic DNA as probe. The resulting 55 human positive phage were arrayed in a numbered grid and replica-plated for further analysis.
To obtain numerous randomly-distributed YAC-specific markers, IRS-PCR amplification of YAC DNA was performed. PCRs were 100 ul in volume and contained 100 ng of YAC DNA, 50 mM KCI, 10 mM Tris-HCI, 1.6 mM MgCl2, 0.01% gelatin, 250 uM each dNTP, and 0.5 uM primer; the primer, TC65, was directed against a consensus 3' Alu repetitive sequence and modified to contain a 5' NotI restriction endonuclease recognition sequence (6) . PCR reactions were incubated at 94°C for 10 min and, after the addition of 3 U AmpliTaq DNA polymerase (Perkin-Elmer/Cetus), 35 cycles of 94°C denaturation (1 min), 55°C annealing (1 min), and 72°C extension (4 min) were performed as described (7) . A portion of the amplification product was digested with EagI and cloned into a plasmid vector (pBluescript KS). Of 22 recombinants examined, 10 unique amplification products ranging from 0.5 to 3.5 kb in size were identified.
Radiolabeled PCR products were used as hybridization probes against replica filters containing arrayed grids of primary phage clones. IRS-PCR products were denatured for 10 min in 5 x SSC, 3 mg/ml sonicated human placental DNA and allowed to preanneal at 65°C for 15 min prior to use as probes. Hybridizations were performed *at 65°C in 5xSSPE, 5 x Denhardt's solution (5), 0.5 % SDS overnight and washed at room temperature in 2xSSC, 0.5% SDS for 15 min, at 65°C in lxSSC, 0.5% SDS for 15 min, and finally in 0.lxSSC, 0.1% SDS for 15 min. Although the signal varied between probes due to the degree of blocking, generally, the results were robust and unambiguous (Figure 1) .
To facilitate the construction of the contig map and address DNA markers (and the phage containing the markers) to a particular region of the YAC, each probe was simultaneously hybridized to PFGE fractionated YAC DNA. YAC DNA preparation, restriction enzyme digestions, PFGE fractionations, and DNA transfers were performed as previously described (8) . By hybridizing these probes to YAC DNA digested separately with two different enzymes (BssHII and Sail), IRS-PCR products were unambiguously assigned to one of five distinct intervals (Figure 1) .
The distribution of IRS-PCR products and the initial regional DNA marker (DXS323) was such that 47 phage clones were rapidly mapped and overlapped by performing eleven hybridizations. Only one resulting gap (phage 1 to be filled by using plaque purified flanking phage (phage 26 and 2) DNA as probe to detect partially overlapping phage clones and complete the contig. The assembled phage contig map across the YAC insert is illustrated in Figure IA ; an example of the actual data is provided in Figure lB . In principle, this methodology can be applied to YACs of variable size and species, phage or cosmid subclones, and may be amendable to automation. A critical step in this procedure is the generation of the numerous IRS-PCR products. In our laboratory, the TC65 primer was sufficient to generate a relatively dense array (10 products per 140 kb YAC insert) of distributed DNA markers. Primers directed against other repeats may be required in regions with a diminished representation of Alu repeats. We are currently implementing this approach to generate a cosmid contig of an 740 kb YAC with success.
